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(54) DRIVING METHOD FOR ACTIVE MATRIX TYPE UQUID CRYSTAL DISPLAY PANEL 

(57)Abstract: 

PURPOSE: To prevent deterioration in picture quality due to a 
difference in the distortion quantity of a gradation potential with a 
display state by correcting the gradation voltage so that the distortion 
of the gradation potential becomes zero right before a common potential 
is inverted. 

CONSTITUTION: As for respective gradation potentials applied to 1st 
(M)th data bus lines 18j, distortion when the common potential is 
inverted is detected on the basis of currents flowing through the data 
bus lines 18j. and the gradation potentials are corrected according to 
the detected distortion so that the distortion of the gradation potentials 
becomes zero right before the common potential is inverted, and then 
applied to the data bus lines 1 8j. Thus, the gradation potentials are 
corrected so that the distortion of the gradation potentials becomes 
zero right before the common potential is inverted, so when the 
gradation potentials are held on display electrodes 1 9ij, the distortion 
quantity of the gradation potentials which are distorted by the liquid 
crystal capacitance between the data lines and a common electrode 
becomes nearly zero irrelevantly to the display state to prevent the 
deterioration in picture quality. 
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I 

m^mi] ^iss± (1 1) T. ^i-Nx^-^- 

>A7>7^> (1 7 i) i:^l~Mx-^'nX7'f > 

(1 8 j) tf)m\^^\zmm-snx^mb-7huyi'7.vi 
i = i~N, j = i~M;*-&miffBj?ij 

©«^«ffi (1 9 i j ) i j X< (2 0 i 

j) ^m.oxn.^if-^nT.y^yvimm-^ix. 
tg (1 2) ±{rn^>sffi (EC) trnm-^n. mmM 

Sfil i: ^ >m® -5 7 i7 t- 

h'J-;/!j7XS^S.**/'?^^;i' (10) (CMU. mi~N 

•r 5 7 h u xsagfi«^-''^:^;i/ffiS(i*s 

[iS*:B2] MIS3t>mii (EC) 

r t fr*«*3l 1 IE«©7i'x>f :/T h >J «y 

tW*3S3] Ml»S± (1 1) T. ^l-NX^^^-V 
WN'X^-O (1 7 i) tmi~Mx-^A'X7-1'> 
(18J) a:*tSlWrl6igkSnTieilLvhU>yi7X)K 
(cBB^JSn, i = l~N. j =l~M;^^miffSgJ?iJ 
( 1 9 i j ) i j X-f 5/9^^^ (2 0 i 
j) <£ii-pTK^ j x-^A'X7^>{cSieK5n, 

Kas 1 J X-f u/5^«?®fW«lA*WBE« 1 X+^ 
>AX7'f>ltgii^^n. Kmi«fii:*f(fi]-r5^2S 
« (1 2) ±(C3^>mffi (EC) dtj^j^sn, 

h'J •;/i7XS}(J:^«5K/U^;l' (10) (C*ft. mi~N 
X+-v>AX7'f>&l*ro)i(C7^x^':/tzL. m 

1 x+^ >Ax5'f yt^y^'f^ ■:f(Dt^\z^ i ff 



(2) i|$ii¥7-l 9 1 6 3 5 

xcEPSnb. 7^5"^'::/(c-r-5Kx=^v>A*X7-f >S 

a«?-r ^»(ts^to-r s 3 n& s^n =^ynm\z ^ jn 
•r 5 7 x h u y ^ xi!atass^/n^;i/ffiifr:&ffi 

in^ow.&my'—^\z^-^\^^x^mm%&.<nmm 1 ~ 

S*-*^0(r;/S;^i5tr1-Sfci6lr, KBIWISCJSDT 
KP&l^«(4<£ffiIEU fflIELfcKPglSimfi*KSl~M 

;i t i:-r575'5'-< y V h U y i'XSIMS^^A 

^i~Mx-:?AX70 (isj) -<^mt^^m%, 

>«fi*^Ste-r5ilW{cKn^r>m©S*^*^0 
iEU *IEL.fcK3^>mttSillBn^>mS (EC) 

a? C<i:S#mfrs«*a3ffi«®7i'x^:/-x'hU«;/i' 

xi!?Kft«*/'?*;HHftm 

oiT^T-A V u y i?xs!*aca**/'^^;i/ffi«i:*fe 

CO 0 0 1] 

^ xs!jga^^A^;i.ffil!i:&^fe{cM-r5. 

[0 0 0 2] 

ca£3fe©fiw} 0 1 2 (r^-ra< . 7^7-^ h u 

i>7M.<r>m.^Wi^n%)\^\ o(j. SMi i±tcy-hA' 

x^-f^tx-^A-x^-f^ (?m^) b.im^mi'k 

U5Vifc3J!SbTThUyi'XtttCiBWSn, StRl 1 
bMm-^WSL\ 2±(rffl!Kon^>«ffiECdt)^)E$S 

nrv^^), y-hA'x^-fxcra, «^x-^®Pii§tt 

^SUT, «if|[ilfSl 3*^e©PtP«fiVl 0~V8 0® 

40 !&i 3*>e.®3^>«&vco*t^inisns. 

[0 0 0 3] iga«a^A^;n o®s«m;^S:iS;M-r^ 

fcdJc. Hi 3 (A) ic^-riD<, nt>SfiVC0£ 
IH (l^SE«rlBI) «t«ffiVCl tVC2®-:3&*>6 

«^® 3 q£ >lHiV C 0 A* 

X 7-f >K(a;pgsB«©v 1 0 tpgps&v 8 0 hfitm 

013 (A) (c^-rpgi^«ltiv 1 0~V8 ORtXn 
*>®ffiVC0a, «SlHl?Sl 3®tll:^£tSS^^A:^ 
m ;H 0*>6«Jt3«Lfci:«®«JiiIgSl 3®a*«ffi-p 
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(3) 

3 

$)^<, 
[00 04] 

mz^nmn.^. m^JiSmi 2\zio^-^x. 

>i h<n±mmz-D\^^xmm.m^ki 3*>e.cDiiia«fi:v 

1 0 tPIPmfeV 8 0 t*t35Sfcx-;5'A;^7-1' XCff 
Ifiitf i:t lwtt> PgsSmSV 1 0 tPtaSSfiV 8 0 

1 0 tPiPS&vs oi«. «^7-f >i 6)0JS*?sn 

±gei'DXh-i^»C±5|liiH«ffiVl 0RC^V8 0®« 
[0 0 0 5] 013 (B) iCfeV^T, V 1 DRUtVSD 
>! 8 j ®«&S:5^U VlEROtVSEfi. SS^-f 

%mm(D^3i-\zmifi^-r^z.ti)^fE>. w^v-oiq 

[0 0 0 6] 1 4*'!a«^-C^®ffi©fiB^>;0«ll^^ 
[0 0 0 7] 

(ss^»ftf«.fc*o^aRa:-5-©fpffl] mi^'mx 

T, mi~NX4^-\'>A'X^'f >1 7 i t^l-Mx- 
^J'A'X^'f >1 8 j Lti^m^zum-^nx^mi^-^v^) 

^yi;7.mzW3\'^n. i = l~N. j=l~M&5®i 

ffn j noi^T^mm 1 9 i j i j x-f 5^s^^ 2 0 
1 j *aoTB J x-^Ax^-f > 1 8 J \zws.^n. 

iS^-O, IS i j X'f «;;5^^^^2 0 i j ©S(lfflIA:t;«3*J|g i 

x+Y>AX7-i'>i 7 i tssszsn. ^isfit^tifi] 
■rsii2iDKi 2±(c3^>ii@Ec*j}g^s$n. 

mffil 9 i j tn^>mfilEC®|igtiKS*i:frffi-r'57 

I- ij i/i'XSffia^SA^jH 0 fc^b. H 50 



!f$B8¥7-l 9 163 5 

1~NX^^-^>A*X7'1'>1 7 i &l*1't3)llC7i'x 
-f^tCb. II i X^-V>AX7'r>'l 7 l*S7i7x-c:^ 

<ott\zm 1 ffo^^x-^fcjjiu&PifKmtt&mi ~ 
Mt-^'AX7-i'>i 8 j tcWJat-« 7^x^-:^{c-r5 
x^tA'^Ax^-oi 7 i ^s*?-rs»icste-r-5at 

3 ^: >«ffi E c 7 i'T^^ h U «y 

i'Xi!JRa«^A*;HB»i*S(::*5V^T. mi~Mx- 

^'A'x^-oi 8 J \zmM^ri^&^mnmz'D\,^x. 

K3t>lifi:*tSte-r-5ll5®S*-!£x-^'AX5'f > 1 
fflIEL&^|!gia«ttS:x-3'AX7<>l 8 j (C^ 

[0 0 0 8] ;i<Dmi^?^ic<tn«, n^>mfi*^Ke 

^^•e, x-^AX^-1'>a:3^:>affii:®K®jg^^ 
[0 0 0 9] ^l56BJ®lllBfi|-C(J. 0iJ^«09tr* 

[0 0 10] c<D^imm\zxrL\i. 3^>«&ste© 

lE^n, &^.^m\z^om~mm(Dm^-^f)mtt^0 

^ b u •>^x§!StaS^A:?^;ngi)i:^feT«. 
am 1 sy^E 8 iz^rpa < . i ff ^j-c^a^x-^' cacJ 

ViT#lti8«ltt©® 1 ~M5*-5' AX ^-f > 1 8 j 'v© 
H«E-rSitMfcfe®Simfe©S^5>-A« 0 IC!5:^)<J: 5 izn 

rcib\z. mmisa^mzi^cxmmmn&miEh. miE 

U&KPiPSfi:*^l~Mx-^'A*X7-f >1 8 J \zBf 

[0 0 11] c(om2^mx\i. mi^n&.t:y-<~}^y 

*7-H©Jffll"l?ttiEL.TV»5©T?, 7W'- HAu/;j7fflffi) 
*fT-3TVi5±IHIS 1 i D fe»JW©MJSttCfinT 

vi-2>, ®2 5gig©miflHi-c(i. 0 1 siy^ia 1 0 
jcs^f 5n < , 1 ff ^^w^^x-r? {ca::^v^TII i ~Mx 
-3'AX5-1' > 1 8 j '\WSD-r.5|igiBlltt©iffifPfcJt«a| 

^mmzm:n^ym&.(Dm^i>^o\zu^^o\z-r^rciib 
*>«ft*3*>mffiECfcBJfti-r5, . 
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5 

[0 0 12] tints, zi=Eym^^y^ 

[0 0 13] z:(Df^2mm\zi:tHi, a=t>mik<Dm, 

[0 0 14] 

[0 0 15] 7i;f-^y-7y-<jyi;7.m<Dm^m^j^^ 

;P 1 0 tt. mm 1 1 icy- h/'CX^-f > 1 7 i , 1 = 
l~Ni:T-^AX7'1'>l 8 j , i = l~Mtiimm 

m^iftbm^\z'S^^vx-^h<}y!;7.mzm^i^n. a 
SI 1 t^mr ^mmi 2±{cs*?©a^>«ffiEC;!i< 
jgi^^nxvis. m i fT» j 5>j»a^mffi 1 9 1 j 

SSMh^^v'X^ (TFT) 2 0 1 j OV-7, • Hk-T 
>S:jioTx-:J'AX9-1'>l 8 j (Cgj^SnTV^^o 
TFT2 0 i j ©y-Htt. y-h/tX^-f >1 7 i © 
-^»^:i&oT^iS. y-hA*X^-f >1 7 i. i = l~ 
N©-)S«. X=¥¥>H7'f A*2 i®m:^j)SSlcSMS 

n, 7=-^'A*X7'f >1 8 j , j=l~M©-«tt, T 
23\t. ;?|.aB:6^5«l&$n5PliB«^x-3'DATA. 
iS|si»Hi#vsYNCCSr:JViT, x+^^H^-f a'2 

1 ms'f-i' v^^n2 2 ^umt^, 

[0 0 16] X + -*'>H9'fA2 Ui, mmm^2 Zffi 
^©m^J'iO. y-hA'X^-Ol 7 i ?£ 1 = 1~N 

(Dm\zi:^-f'D7i;j-^-:f\zt^. y-hnx^-T^i 
7 1 *i7^x-<:/('!5:St. IHff©TFT2 0 i 1~ 

2 0 i M*J|f|^iCJf>tC?S:i3> x-:J'AX5-1'>l 8 1 

~ 1 8 M*s-5-n-?n^s^mffi 1 9 1 1 ~ 1 9 i Mt^a 

[0 0 17] T-3'H9'fA*2 2fi, MffiTltff>5ltn = 
2iii;*^mlf-> h®->7M'v'X:5'2 4t, MffiTlffi 
*tmfi/ h©^vX^2 5<h. l|l~M-fel/-i'5'*^^;S 
«-feUi'^'2 6 'yy hV'J>7.9 2 A\Z\t, 

Wffl)|slK2 3:*^e.gS^x-^'DATA*tH<;/ h^'D.yi? 
CLKtC|Bl«UT#*iii&$n, >'7hStl-5. 
X^'2 4(ClfT5i-Oa^7'-^'*«tejll5n5t> ZLtXifl 
U5?X^' 2 5 CftJt^^nS. ^>'X:5'2 5©||j tffCDx 
-^(CJtcCT. ■bUi':J'2 6 j {cJ;0PgaS9«&«i|i& 

1 3 1 ~ 1 3 n © 1 t3AijgJ?sn, c:n*Jx-3'/N'x 

7<>1 8 j t^fflfS. Pgli8«fi«*S«Sl 3 1-13 



(4) !RflBsp7-l 9 1 6 3 5 

n©-ffl(i-^n-?n, Pgl^«{4V0~Vn^ffi:(3-r-5« 
iillJK 1 3 A©m;'jjaiC:g^SgSnTt:»-5.. 

[0 0 18] miSlHlKl 3 AC^fSWS. 0 2t^-r. 
|SglS«]EilS2 7tt. nPglS^^OfcfelwV 1 0<V2 0 
<• • • <Vn0&5iigilS{4Vl 0~Vn OS^fejtt 
Tffl^U, ■?-n^nMiE|ilK2 8 1~2 8 n©A*«E 
\Z^^r^. «iElEl!52 8 1-2 8 n0m*Si|Ftt-?-n 
-ftlv Piil«fiflll&«l 1 3 1 - 1 3 n fcSnsttSiEtCjt 
«a|bfc«E£«ifflrs;fe«)©fiJn;R 1 -R n $:;M^T|g| 
10 1 0PiiS«&#^iS&ISl 13 1-13 Nt^M^tlTViS. 

striR 1 ~R n ®-«Rt;««-?-n-en. a^^^tani 

K2 9 1-2 9 n©A:^^ARWtBiCSi^$nTV>S, 

^3)j^mm^ 2 9 1 - 2 9 n tt-en^n. jgJtR i -r 

n WSJEEJCS-^tiTliilBm&V 1 - V n ©mjES 
*S:*itilb. inS:fgi5-«EAVl-AVna:bTttl* 
«C*^eta:'3-r-i). ^^ffl[eIK2 9 1-2 9n®ffl:^ 
ffiCtt-en^n. ttiElHlBS2 S 1-2 a nCA^SDlt 
iS®g5nTtiS. 1iiEliH^2 8 1- 2 8 ntt-?-n^n, 
Pgii«ffiVl 0~V 1 n$S*«)EAV l-AVn-C« 
a? lEL. PgPim^fltVl A-VnAi:LTa:^-r.5. PgH^ 
SV 1 A-VnAtt-en-en, eSiRl-RnSr/M/B 
iim&Vl-VntLTigi©ltm«ffiftl^i||l 3 1- 
1 3 nicHlJnicftlS. 

[0 0 19] ^*.Sitt[HlSS2 9 1-2 gnttSViJcll- 
fll^-eJbD, ll*«iffl|ll!|2 9 l®#|^0i|<&B[3tC* 
f. S*«^milI8S2 9 Itt. A:^«Ai:B®M©®EV 
1-Vl A£il«lttj:<Jiili-r^>Jii|iillSS3 Oi:. ii>li 
I5IK3 0©ffl:^*K«liil-rSEgI5lK3 1 iv ^y±. 
V h«E!£iagBLli«-rsiHillI»3 2 m 
30 1ilHlK3 0«, S?»l«itig3 3. 34i. jg^Rll- 
R 1 5i:A^e.;^f9. BT^SmR 1 S^y-f >8Bi5fflT?S 
5. S«EI11K3 1 tt, 55gJii®gg3 5 t, ffi«iR 1 6- 
R 1 9t;4^e,/j:S. IgiUlElK 3 2 S^iiilig 3 6 
t. fiirCR2 0-R2 2i:*>e)ftD. Bl^fiSLR 2 1 « 

[0 0 2 0] 0 2 t^-rffliEllIK2 8 1-2 SntiSti 

lC|WI-ffijES-C*l3> 1iIEIlSS2 8 l©«fSftJS041C^^ 
f. «iE[HlK2 8 Itt, iai>[ElK4 0AR(y:4 0B©A 
:^«*t*»c«iiE|5I?52 8 l®A:^J8DfcS)^$n. «I4J- 
40 |5IK4 0AR)y:4 0B®ltJ*jS*t-€-n^'n:t7-fe-yh« 
EJD©iti|ilHli^4 1 ARi;4 1 B®A:^}«tC^i^Sn. 
^yMv hSEJD»ig*SlHlg54 1 A3&(y:4 1 B®til:b^ 

^^■tn'^ny :J-nii'-bi^i^^'42 o—:}j-BafWjOKfs 

iSlcSiSgSnTV^So 7:J-nii'-tki7^'4 2®a:^^S 
tXffliEi5I8S2 8 l©A;(3iaEti, lin»lEllf54 3©-;&R 
tXto:tr®A*^lcSM$ti, JDit|HlK4 3©ai:^«tt. 
«iEllI»2 8 l®ffl*SgFfcSiesnTViS. «i>|ElK 
4 0A«. «fitiii|iS§4 4At, ffifiiR3 0A-R3 2 
At. 3>x>1tC 1 At. 3>x>-y-C 1 AtSiffiS 

50 nfc«1^s»«•r5fc^^)®7:^p^^X'f 3/?^4 5At*^ 
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1 



7 

j@g§46Ai:, jgtitRS 3A~R3 6Ai::d^e.;'S:0. pJ 
^©fiSiR3 4AR!/R3 6AB:t7-fes/ hiBfi5fflT35 
5. «i)-IfilSS4 0 BSU;5j-7-fe-;' Y%s.im^mM^^ 
1 B«^n^n. a^i-|iI8S4 O A&t)J:t7-ty HSEJD 
^ii«illl!S4 1 At|^-«^-X?*0. »lSr5«fi!cMiS 
tCttra-S^SftU A®ft*3 0(CBS(*UTI.> 

5. ftI»[HlSS4 3«, JS?Stlii|i§§4 7t, ffiS[R3 7~ 
R4 3i*>^;i0, PliKffilaR4 l«^7-fey MSffiffl 
Tabs. 1tIEIllK2 8 1 <DMfflIA:^«Gtt. -;5rTa7 
:j-n^irl/i7^4 2S:r;7:J-ni'X'l'5/g^4 5 AfflSiJffli 

[0 0 2 1] m5\t. S2®«filHliSSl 3 A©»if^&^ 
V 1 D tt. 02 ®«iE|il» 2 8 1 SC5M*«^fflia» 2 9 

VnDlc:3V^TfeW^Tab-5. 3^>m&VC0f4, 1 
HSCflfiVC 1 tVC 2«)-:)&*^6^lfi*'vS«K-r5. 

;«<M^T€r ^.^-^roPiHsmev 1 Rt;v n s-en-env 

iRr^V.^r-Si:, Vi-VC l=VC2-V.>0t;ia: 

[0 0 2 2] (a) 01lC45ViT. l^-:^X^'2 5®Mj 
jfi2 5 j 0^5^x-5'*«a^S^S:^bTV5-5t-r5. - 

:^T?t43t>m{ivc o®4^±*iDicii«gL'TS j -t 
i^i7^2 6 j icio^pm^^fitJSiHi 3 i*ts^sn 

S. C:ntCJ:D, PiilSmttVl*^7'-:J'A*X7'f>l 8 
j St^TFT2 0 i j *aoT^«ffil 9 i j tCBJJD 
$n5. n^>^ffiECi:x-^A*X^-f >1 8 j t® 
Pfl®?sa$ft(c<i;0, a^:>mfi:vco®it-&±*iOJc 
?l€t?e)nT|SgiS«ttVl®ttfi:/0i3i-&±*^D, Pg^« 
ffiV 1 ®iSJ^*t:t-/'?— >a- hC^ftS. ttlEttlEA V 

1 A«, pgumtev 1 (Dmt^^KUvm^i'Tzh<Dr 

V 1 =V 1 D+aAV 1 A 

tfii>. CZ.\Z, ottBl^fittR3 6A-CiHSB$ns^ 

[0 0 2 3] ^;i^b®itWTy-hA'X7-f >1 7 I 
yf>T{/'r^Zf\ZUO. Jl®Wf^t?®«^«Sl 9 1 j 

®«fi:An7^-;uH®«SW. un-^n^. 

9 1 j®afitt. ±8BffliEtCJ:D, m i ff ®«^«ffilc 

<t^.r. ■r/S:fc-&KilffifSl:VlD®3li!J-(CJ:f,-f. -3£ 
mWi tfi^. btztii-oX, mifT®^S^*^£B»C^oT 



(5) !|$iB¥7-l 9 1 63 5 

8 

[0 0 2 4] mi^mmnimm^x$>^<Dx. 

*^SOiH®MffiW'^;i/T?*»j. 04fc*('iT, 7i-a 

ytfs.-oXny'fyD-C 1 Aii^U-ty h-^n, 7 
:J-ni^-fel/i^3'4 2 7jt:^7-fey hSJBEll0^ii'l@|Hl»4 1 
A®a*fiSS:M#iI-rS. 
[0 0 2 5] (b) ^.•Sbd^e.® lHt*ViTfe, 1/5? 
X:S'25®||jffi25j ®«*7^-3'*te«*^£«UT 

=eymmco0iL*>Tii^t)iz^mvxm}±u^^2 
6 j t iopgiisfiftj&^i 3 ni)mii-^ni. ^niz 

J: t) . R!fW«tt V 1 dtx-^' AX ^-Y > 1 8 j St^T F 

T2 0 i j i£jloT^S^«ffil 9 i j (C^JllSn^. 3 
^:>«ffiECi:x-5'A*X7-1'>l 8 j ii®!^®^^^ 

SttiD, 3t>«ffiVC0®3S^T**0Jcgi#':?6*a 
T|!giim(fcVn®m(S**5iST**t). PgiSSteVnOS 
}gAt7>3'— >JL-htc:^5, «IE«J£AVnA(i. Pi 

±#Um «[€CJ;0»>!rlcTKT5. PiiB«fiVn 
DS«IEajEAVnAT?*liELfcliPI«(iVnB, ^1 

Vn=VnD+aAVnA 

[0 0 2 6] B#^c®itilTy-hAX7'f >1 7 i 
J>7^7-^-f\z-ts.n. z.(rmi^X(DWimM, \ 9 1 j 
®«&*ti7^'-;pH©^W. ^JtSnS, 
^ 9 i J ®«&(i. ±teffiIE»C<kD. lliff®a^*^ffilC 

■r;a:t>'fe®iisfi[VnD®s»»c:j;c-f> 

e^S®BJ5S*i^'fb-r5®*l&ii:T5 ' t 

[0 0 2 7] pgpmffiv 1 \m'mxh^<nx. 

-SttVitc^ioTVi^). U-fey hM^S 1«. ^^b 
*^60 1H®|yjia5V'^;l'Tf*D, H4fciJ^iT, 7±D 
i^X-f >:/5^4 5 Aj!)J^X 7:?-Di^X'r >y5^4 5 B*^:t 
7i:?a:oT:3>x>-y-C lBAtij-fe>y hsn, 7 
:J-Dif-feUi^i'4 2j!it:t7-fe<y h«EJniH«'tillIK4 1 

40 B®ai*«*a«i-rs. 

[0 0 2 8] a±®i(if1s*^ efil^l-W^Biro^^Pifi^lCO 

mzii 0 ra-Kii®?u2)$*t3Eifrs®sK±-rs j: t 

[H 2 SlJfiifll] 0 61*, m 2 ^J!S^J®«]E|5IK 2 8 1 A 
■^iht. c:®1iiE[Hl!S2 8 1 AH, E 2 fca^-ritlEliK 
2 8 l®f^bO»Cfflt»6nS. 02®ffliE|eI»2 8 2~ 

2%ri\Z-0\^X%'mcXh^, 

[0 0 2 9] mSM^Z 8 1 A®A:^3fiSE&i;Dtt-?-tl 

50 -en. iuesiEiHiJSs o®-:^zfcc;ffi:*roA*j!ffiKttSi 
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9 

ffittR 5 0~5 3 i:, n>x>-y-C 2 t^^^TiO, 
ffiSlR 5 3 tty-f >p»fflTa6S, S»«i|i8S 5 1 ®W 

MOS h7>i>Xi'5 4i:, fifitR54t, ^'I'it-H 
5 5 i^^eaO. S!l«A:*3«*ittiElHlK2 8 1 A®ffilffl 

A^jfflG 1 tcSi^^nTt^?.. mmxijiSG i tcfi. -y- 
>:/ij>5^m^s2*tftif&$n5. iss lisss s 3 a. 

5 6(Dmmxi3mt, miEM^2 s 1 A©*(imA:^j«G 

2(r«if^$nTvss, «IWA*«G2tCtt, 'J-b5/h« 

3 n-5, rKSJii|i§l5 3©Si|gA*a«, 

jD»KtelHlSS 5 0 WffigtR 5 aStXJglitR 5 0 <^^bT 

a. iSililllKS 7 SrfrtTffilEllKa 8 1 A«Da*SillF 

SKR5 5SI;R5 6i:/5^e);5:t3, W^fiSiR 5 6 

[0 0 3 0] 06O|aIi»SfflVifc«aiiaK<D«i(^ 

«IEI18S2 8 1 A, 2at^, ttIElHlK2 8 1 
Atll-©^0^©1tiEIil!»2 8 n AO#>!rfc:3ViT, 

(a) 'J-fe-y h«^S3*Ji^I/'^;i/i:;5:^TX-r>y9'^ 
C0 0 3 1].(b) 'J-fe-yhft^S3*tffil/'^;i/i^Ct3 
5 1 ®tH*«EA V 1 A)5t3 ^t'^-U-C 3 fcBl 

jin^n. 3>x>i}-c37!ii^msn-5, aiEtijEAvi 

[0 0 3 2] (c) -9->>^"J>^«^S2*tfib-/^;Vi: 

A7?ffi IEUfcPggSi«fiV 1 tt. mi jfiMTfi. 
V1=V1D+5AV1A 

tfS.K). PgiHeffiVnD^&MlESflEAVnA-CffiiELfc 
Vn=VnD+^AVnA 

cufc. j8ttTiist:fitiiiR56'e»!fSj$n<&«» 
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10 

[0 0 3 3] «±o|iif^!4tiisi9jgbfft)ns. c:©m2 

m\z-D\^^x> m7Rt^m\zi:r)m~^m<Dm^-^t^^it-r 
5®sK±-r5c:t*sT€s. fS2mmm(DmiEm^2 

3tc<j;5-9->:/u>i)'*Wf4^f!i-rfT-3TVi5©-e, mi 

[0 0 34] ms mmm] la s m 3 ^jfi«si©«s 

iO |3l«S 1 3 B SS^f , C omiSHFK 1 3 B tt. 0 2 IC^-T 
miilil^Sl 3 A©f^t>DlCfflV>^.n-5, «^x-^DA 
TAtt. -:&-eiai©$iW[HlSS2 3/6^&->7hl/>'X^ 

2 4(cft*&$n^ilWKflc. te^^Txn-ye OtcJ;D 
x3-K3n, Dl~Dn®10)&t '1' bfS.^. T- 
^'D l~Dnli-?-n-?n. ^*«^m0SS2 9 1 A~2 9 

nA0Xi]i^izm^-&n^, m^mmmf&2 9 1 a~2 
9 n Aesvi»t[^-«^T*D. m^mm^2 9 1 a 

l®tl-&i[&7:J-Di/^k-r^D/AS^§§6 2i. D/ 

a? A^^^Q2(Dmtlmm^(Dn^^Kt&vtzmmz■r 

«SfEiaK6 3 ^**aiilK2 9 1 A~2 

9nA©til*)S«^n-?n. ljnSL§§2 8 1B~2 8nB 
©-;^©A:^)a(C«J&Sn. SP^g|2 8 1B~2 8nB 

0m:^0Xtimz\t^ti^nmmm&m2 T^^i^mmm 

evl~Vn*i«ii!&3n5, in»|g2 8 lB~2 8nB 

©HiAiffia^n-en. m i ©pgism&«i(i&^ 1 3 1 ~ i 

3 n-0-mizmm-^ti^. ii^>4^mi5iss2 9 1 a~2 9 

nA®;«7'5>^'6 Itt, |gi®WflllHl8S2 SlriO IH 

5^? [0 0 3 5] lfT^i-©^^x-^'DATA*^iai©->7 
hl/v'X^'2 4(Ciig3i$n. U'v'X^2 5tCffij$Sn& 
I^^T, C:®lff5i>0**x-^'DATAlC5ISft-5»g 
S2 8 1B~2 8nB®aj*V 1, l = l~n. 
Vl=VlO+TAViA 

*tSSoTVi.5, ili(CTtt> li*^ttJlHlii|2 9 1 A~ 
2 9 n A®D/ASE«|g6 2 ®ai*ii!TIB«ISn-S)t» 

[0 0 3 6] z<Dmsmmm\zj:.^xh. ±mf^imm 
mtmmiz, ^^^mm\z-o\,^x. ^^'i^mizji^on- 

3 mmmomm'^^ i3bu. mmmm i o ~ v n o 

S:7W'-K7*7-HS!lffilTffiiEL.TV^-5©-C, 7-<- 
HA-/ i7(WW*ff o Tli5±IB^ 1 RtX® 2 ®^JSW<k 

-]imm\Zy'i^i'}V(Dm^y'-i^DATA'&m^^X^^^ 

<Dx. ±mm 1 su^m 2 ©jasCTJ: 0 >&M«i7jtTEflt 
•5. 

[0 0 3 7] [f^4^mm] m 9 m'immm(Dmm 
iHi«s 1 3 c s^T. c©«aiiEi»s 1 3 ctt. m2 (omm 

so lalKl 3AOf^t)t){CfflV»e.n«, 3*>«lttVC0® 
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K^o)mz^mm&.v i ~ v n tij^ t ymmc o t ?i 
i~vntcgi€rr:Je.nT, 3^>m&vco®s-6±*t 

fiVCOCD^^Stt, Pgia^fiCVl 0~Vn OilMS^tC 

fiv 1 o~vn 0 tnm\zmiEtn\t. «^R«ancj;o 
[0 0 3 8J ^^-n, :iom4mmmr\t. mmmmm 

2 7^^ib<Da=(:>n&yC0^. ffiiaR 1 t:lIE[18S2 

8 1 t^^^tiim^2 9 1 t-^^i^n^m^tn-o, m. 

T, lliE^T^i«. E9t?tt, S*tttfllilBS2 9 OOffl 
iJ^^VC^V^b, «iEllIBft2 8 0®ta*svcA-e« 

CO 0 3 9] ±Bmimmmtm-r$>z. 

m 5 ^}S«fil] 0 1 0 tt, m 5 IU!5W©«i|g|BiK®-ffl5 

[0 0 4 0] SS^x-^DATAtt, 1 
<lfi;^T?'r-::^;l'ROM6 4CD7HUXA*«8C«*& 

$n^. 7"-:/;>ROM6 4{i, s^x-^-data 

^6 6tA^e,;4§^ffll)aSS§6 7(Cj;l3, Iff^^^lSIS 

ua»$ns. S85i)P»^6 7®^^l;^3^i. D/A^msse 

6^mMM-m6 7 t. D/A^MS6 2At. KtellI?S 
6 3AtT. Si!*-«^til|5]^2 9 0 A/OSffi^ig$nTl'i^, 
S^&^ttllHlK2 9 OA®m:^AVCi:. ia80|Sgii«ff 
ig2 7*»6©a€>«'iavC0ttt, iD»Sg2 8 0AJC 

[0 0 4 1] lfT^J'®«^x-^'DATAdiHlCDv'7 
h U-J7.i^ 2 4 CfiSISn. U'i^X^' 2 5 trffi^^tlfc 
fI#;ST, r©lfT5J'©*^x-^'DATA»C»1--5JPff 
§§2 8 OA®ttl*VC. 
VC=VCO+AAVC 

:«^)tSoTti^, :iCltAti, D/A^lftS6 2A®tti 

[0 0 4 2] c:®»5siffi0tj(cJ:oT'b. ±iem4iij| 
mtnmiz. m^^mzi:r)m-fsm<Dm^ti)mfr 
i(o^^K)^±izm±-ri>ctfi^-c^^, mbmm&ir 

\i, n^>ttta:VC0£7^-H7*7-H$!lffllTffliE 
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4*IgMJ:<3fe«iJffll®jifS14(cSnTV>S. Sfc, 

- K 7 * 7- Htl^W v'^';P®^^x- ^' D A T A £ 

ffiV>TVi«®T, ±IHIl4Sli6«ri|J;r)fcft!ffll**iEJtt;a: 

[0 0 4 3] [memmm] 011 (a) a, memm 
K 7 0 tt. 2 ©leisaffias 2 7 ®«^s^7?35 

5. Sg«4^lElSS7 Ifi, mtf, *'i'>3'i:, tlt;> 
^'T7HWXffl;£^EtlSROM-^lj|^$nT*0, ^1 
i<7 1 (C) tt*-rJ:5?S«gSfVA«:*figUta*f JIO 

^)SVA«. D/A^^^7 2[C#i«&SnT7:>-ni^|b 
Sn. -fek^?^ 7 3®-:t®A:^i^R([;KtelHlieS7 4© 
X;f)«(ctt*&^n^. S^lHl?S7 4®tij:^t±. 

7 3®<a*®A*i»{rft«&sn, ±ui;i^7 3<Dtiifim 

>€fi:VC 0*i^t5ffl^n-5. •fel/i7;5'7 3 

a« sgjs**£[5iK7 ii&^^®, 011 (B) t^-rsj; 
ff^s*tS5^"^;^®^:^. lEiSVA^Sj^LTrnsn 
t>m&vcotb, s*?m^s*i«i^'>^ji'®t^, s 

a? e:nicj;0. 3^>«fi:vco{i, laii (e) tc^^-r 

[0 0 4 4] z0m6mMm\zi:nii, 3^>m&vc 

0 ©2^ ±*t 0 Ri;t55:*.T*« D ©ffl#J£ig-^/0^ fc-r c 
td^T^-s©?, 3^>'tevco*tsfe-r-5isopgsi 
m&v 1 ~v n'N©j^»S/h$ < tj&t-ptrs. 

[0 0 4 5] 

[%M©Sim] &L±m.mvrcisi<. mimizmi>Ti; 
3^>€itt*iE<s-r*it«r{cPiiia«ffi®ii***oc 

>tt8tt®M®?Kfi^»Jr J: OS*trKligSBmtt®ii* 

[0 0 4 6] mi^?^©miffiflStC<tn«, :3^>«fi: 

se® n ^ >nmmm9.m\z3\t':} s tiTs^-t? 

®*t^tiE$n, a75iKffi»cJ:DI^-|!ifW©W5S*t|Efl: 
40 ■rs©<£J:0^^fc|&jh-r-5C:i*JT$-5tVi3aSS 
#T5. m2^Bj(ci:nH |iiiS«fi£7-<-H7*7 
-H*JffllTffliEtTVi5©-C. 7^-HA«;/4'ffl«*fT 

[0 0 4 7] m2^?^©MlSI«[CJ;ntf, 
*7^'-H7;t7-HS(I«lTM.n!UTti-5©T?, 7^"- 
HAs/^SUffllSff ^TVi^S 1 f8W©« 1 Ji«J; 0 

ffl©jij«;tt(cffinTt>s<i:ti5?s4ms$f*. miRt; 
m2©^e?©^2S8«-Ctt. «ai;i«01 iics^-r$D<, 
50 3*>«ft©si['^±*^otA^T*tt)®ffl!^*®^*Wr 
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25 

[0 0 4 8] |g 1 2 CD^BM(Dm 2 SISIt itXtJ, 

'\cOj^gS/h$ < C i:*^T#^^^i3^^S#■r 



J4 



gB5S^-r>^nryi7ST»D, (B) ~ (E) \t (A) © 



[01] :^m^(0^1^mm<D7^T--f:f-7h^J^yi^7. 
[02] 0i'f'®«MlslK©«^«3iSr^-r:/n<>i70t? 

[0 5] 0 2©«£[iIi»©Kf^&^t«l£iftl^0-?i& 
[0 6] *3gWO»2||J|«»l©«riElElK*^t-0T* 

So 

[0 7] 0 6©(El8SS:fflVi&mMlHlK®«li^S:^-r«E 
SE)g0Ta&S, 

[0 8] *5!M©m3IIJg«»J®miElHF»o:/n-y^0T7 
[0 9] *3fi!DJ©^43?ig«»JO«jliI5lK©P'D-yi7 0-e 

[010] ^^^(Dmsmmm(Dnmm(o-mi:7r:r 
mil] (A) 6 *s£0ijomig[5jK(^- 



1 0 m^^fjkA^jv 

11.12 

13. 1 3 A-l 3C I 

10 1 3 1 - 1 3 n psmmt 

17 i y~h/tX^-<> 

18 j x-^AX'^-O 

1 9 i j mTf^mm 

2 0 i J TFT 
2 1 X+-\'>H^-fA* 
2 2 x-^'H^'fA* 
2 3 fWWEK 
2 4 iyyhUi^T.^^ 
2 5 I/vX^ 
a? 26> 73 irl^i'^^ 
2 7 KiaSJEiS 
2 8 0-2 8 n «IE(hI?S 

2 9 0-2 9 n, 2 9 OA, 2 9 1A ^^^g^fflUK 
30, 3 2 igiSIelK 

3 1 KKHK 

4 OA. 4 OB a4>lHl8S 

4 1 A. 4 IB :ty±y hm&iu^mmm^ 



JRII 



30 



■vl 



33 
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#iB¥7-l 9 16 3 5 



m4] 



Mb] 



19 2 '^miLmomm i^m 

R32A 




Bl 2 0Qfil9%0S!lf^{r^ttiiE»i^lS] 
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